however, penetrates more deeply into the skin and also contributes to skin photoageing. It has formerly been the predominant wavelength of light emitted by sunbeds because of its tanning effects, although modern beds now mostly emit radiation approximating that of midday Mediterranean summer sunlight. Though UVA also gives rise to epidermal genetic damage, mostly through secondary free radical effects, sunburn only occurs at doses about 1000 times greater than those needed with UVB. 4 
Photoavoidance: complete and timed
Photoavoidance is an obvious method of photoprotection. Ordinary window glass provides protection against UVB. However, some people, particularly with certain photodermatoses, require protection against UVA or even visible light and may need to use tinted window films, opaque curtains or blinds. Although this might be an effective method of UVR avoidance for a short while, it is not usually convenient or feasible for prolonged periods, except in cases of extreme photosensitivity.
A less restrictive method of photoavoidance is timed UVR exposure. This involves minimising UVR exposure while the sun is high in the sky, even on cloudy or cool days. At the solar zenith, less UVR is absorbed by the atmosphere 5 between 11 a.m. and 3 p.m. in summer months in the United Kingdom 1 because of its shorter atmospheric traverse than when it is low. In tropical countries, however, the sun should be avoided during these times throughout the year, again including on cloudy or cool days. UVA levels on the other hand, vary less during the day or with the time of year 5 but fortunately cause far fewer acute sun-related problems.
A final point is that some patients with photoexacerbated skin conditions, such as seborrhoeic dermatitis or lupus, appear to flare to varying degrees near fluorescent lights or computer screens, or in indoor heated or air-conditioned environments, for as yet uncertain reasons. Such flares cannot be attributed to UVR exposure because there is generally no or little UVR present, fluorescent lamp filters effectively removing such radiation and computer screens emitting none. It seems, therefore, that low ambient humidity or arguably electrostatic fields adjacent to the equipment may be responsible. The avoidance of such environments and devices, and use of tungsten incandescent lamps for lighting, appears to be the only therapeutic options available in such instances.
Clothing as photoprotection
Sun protective clothing is now a further key element in health behaviour strategies aiming at reducing UVR exposure, especially as it provides substantial protection without the variable efficacy characteristic of sunscreens. The protection offered is given a UVR protection factor, 6 an in-vitro measure of the transmission of combined UVA and UVB through the clothing. It has been recommended that sun protective clothing should regularly be worn outside during the summer in the United Kingdom and all year round in tropical climates in fair-skinned individuals. Finally, hats should, for best effect, have a wide brim of at least 4 cm and be used in conjunction with other photoprotective measures. 7 
Sunscreens
Sunscreens, once viewed as the mainstay of defence against UVR since their inception in the midtwentieth century, are now viewed more as part of a combination of protective strategies. The sun protection factor (SPF) is the widely accepted measure of sunscreen efficacy. The dose of solar-simulating UVR that produces sunburn (known as the minimal erythema dose [MED]) on sunscreen-protected skin is divided by the MED on unprotected skin, and the quotient is the SPF. This is, therefore, an indicator of the protection afforded by the sunscreen against sunburn.
With regard to protection purely against UVA, there has not been any consensus within the sunscreen industry in producing a global standard. However, in the United Kingdom the so-called 'star system' developed by Boots is widely used, 8 five stars (*****) indicating excellent protection against UVA equal to the SPF against burning, whereas one or more stars implies UVA protection equal to one or more fifths of the SPF against burning.
Does sunscreen photoprotection work?
The use of sunscreens is, in practice, limited by their sub-optimal use by the public. For example, sunscreens are frequently used just as a way to avoid sunburn, whereas subjects remain in the sun for a longer period, but adverse UVA effects can then build up with poorly UVA-protective sunscreens. Secondly, the SPF is measured with a sunscreen application thickness of 2 mg/cm 2 ; in reality, subjects tend to apply much less of the product, often at an average thickness of just 0.5-1.0 mg/cm 2 . 9 Further, sunscreens are often applied patchily, with important areas such as the pinnae of the ears or back of the neck, for example, being missed. Finally, perspiration, evaporation and filter photodegradation mean that sunscreens generally need to be reapplied every 2 hours or so, something often forgotten.
However, used appropriately, sunscreens have been shown to be extremely efficient against burning, DNA damage and immunosuppression of the skin. [10] [11] [12] Further, the regular and careful use of sunscreens have been clearly shown to reduce the incidence of actinic keratoses and squamous cell carcinomas but not necessarily basal cell carcinomas. 13, 14 
Malignant melanoma
The role of photoprotection against malignant melanoma is complex. A systematic review in 2003 failed to show that sunscreen use had any preventive effect. 15 In fact, some studies have even reported a positive association between sunscreen use and melanoma incidence, very probably due to the confounding effect of higher levels of sun exposure in those using a sunscreen, very possibly poor. In addition, intermittent severe sun exposure appears very important in melanoma causation rather than just the cumulative UVR total as for squamous cell carcinoma. 16 In addition, many participants in these studies may not have been protected against sunburn in childhood, a critical period of risk for melanoma. However, it does seem likely that very careful use of a sunscreen throughout life, if achievable, would reduce the risk of melanoma.
Vitamin D
This is currently a major area of controversy in the field of photoprotection. Ninety percent of the body's vitamin D is produced in the skin through the action of UVB, converting 7-dehydrocholesterol to pre-vitamin D 3 ; the rest is dietary, from oily fish, dairy products and food supplements. 17 Failure to produce or ingest enough leads to vitamin D deficiency (suggested as being a level of 25-hydroxy vitamin D of less than 50 nmol/L), 17 which has been speculatively linked on epidemiological evidence to various cancers (colon, prostate and breast), 17 multi-ple sclerosis, 18 type 1 diabetes and Crohn disease. 17 There is of course no doubt that deficiency does lead to rickets and osteomalacia.
Several studies have showed widespread undiagnosed vitamin D deficiency amongst elderly and dark-skinned populations living in Europe and the United States. 19, 20 A daily dietary intake of at least 800 international units (IU) of vitamin D for children and adults has been advised. 17 However, one MED of full body exposure to UVB is equivalent to ingesting 20,000 IU of vitamin D. 21 To maintain acceptable vitamin D blood levels, a twice-weekly exposure of the arms and face for between 5 and 30 minutes (depending on latitude and solar UVB levels) is considered sufficient. 22 Some enthusiastic researchers have, therefore, controversially advised that selected populations should actually increase their exposure to UVR. 17 However, studies have definitely shown that sunscreen users 23 and xeroderma pigmentosum sufferers 24 (who must minimise solar exposure because of a much increased skin cancer risk) do not suffer from vitamin D deficiency, while increasing exposure in any subject seems not to increase blood levels because of a negative feedback mechanism. For populations at risk, however, such as dark-skinned, infirm or elderly subjects confined indoors, oral vitamin D supplementation rather than increased sun exposure is clearly the most appropriate and equally effective approach.
Conclusion
The need for photoprotection is most immediate in those with photodermatoses or other skin diseases, for example lupus, exacerbated by sunlight. However, the continuing increase in the incidence of melanoma and non-melanoma skin cancer in the population as a whole shows the need for careful photoprotection using a combination of all the methods described above from a young age. This does not, however, preclude the spending of as much time as wished outdoors, an approach to life certainly appropriate for most for the purposes of both exercise and personal enjoyment.
